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A lapping device characterized by having a lap plate with rotational or abrading movement and a 
detecting standard in the same plane as said plate, and being provided with a mechanism for 
detecting an incline between the detecting standard and the machining workpiece, and a 
mechanism that can correct said incline. 

3. Detailed Explanation of the Invention 

The present invention relates to a lapping device provided with a mechanism for detecting the 
relative position of a workpiece machining surface and a lap plate. 

Lapping machining is conventionally used for final finishing of high precision parts such as 
magnetic heads. Lapping machining has long been used because high precision machining is 
possible using low-cost equipment. Machining ferrite material with a normal lap can achieve a 
surface roughness of 0.02^mR max or less and a flatness of around 0.3^m/2O mm, by selecting 
the machining conditions. However, because the theme for conventional lapping machining is 
how to conform the workpiece to the lap plate, it does not have the capacity to correct a surface 
machined at an incline. Therefore, a method was used that compensates for the incline by 
applying differing pressure to various locations. However, this is not practical because the size 
and distribution of the appHed pressure is complex. Thus, a lapping device provided with an 
incline correction was proposed, as indicated in Figure 1 . hi the figure, tuming a handle 1 causes 
a vertical drive mechanism 2 to rise or fall, which moves an arm 4 connected via a hinge 3. A 
workpiece 5 is installed on the other end of the arm 4, and the workpiece 5 is placed on top of the 
rotating or abrading lap plate 6. In this condition, rotating handle 1 makes it possible to control 
the contact angle between the workpiece 5 and the lap plate 6, allowing the correction of a 
workpiece machined at an incline. 

However, to improve productivity, machining is generally not performed in one step, but often 
includes steps such as roughing, intermediate finishing, and superfinishing. In such cases, 
machining these using a single machining machine is rare, and the machines normally differ. 
Varying the setup causes an installation error of several |xm. To improve surface qualities, 
superfinishing generally uses fine grains for machining, resuUing in poor machining efficiency. 
Therefore, the smallest possible machining allowance is preferable, and error caused by 
installation must be minimized. But conventional machines are not provided with a mechanism 
that allows the minimization of installation error. 

The present invention eliminates the drawbacks of said prior art, and provides a lapping device 
provided with a mechanism that can detect and adjust the relative position of the workpiece and 
the lap plate. 

The present invention relates to a lapping device that provides a detecting system with the same 
standard surface as a lap plate, and moves in such a manner that a machining workpiece and a 
detecting portion make contact, detects the relative position of the workpiece and the detecting 
portion, and adjusts the difference using an incline correction device so that [the difference] is 
less than a specified value. 

Specific embodiments are explained using drawings. Figure 2 is a summary drawing of the main 
portions of a lapping device. Figure 3 is a specific embodiment regarding a detection method. In 
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Figure 2, a vertical drive mechanism 2 is moved up and down by rotating a handle 1 , and this 
[vertical movement] amount is detected by a detecting instrument 7. The vertical drive 
mechanism 2 is connected to an arm 4 via a hinge that can freely rotate in one direction, and a 
workpiece 5 is placed on the tip of the arm 4. The mechanism is such that the workpiece 5 is 
positioned on a rotating or abrading lap plate 6 supplied with lapping material and is machined 
by relative motion with an even pressure applied. Further, this device has a detecting mechanism 

9 that, with the workpiece 5 installed on the tip of the arm 4, and before machining, detects 
whether or not the workpiece 5 is inclined compared to the lap plate 4. When an incline is 
detected by the detecting mechanism 9, the vertical drive mechanism 2 is moved up/down by 
operating the handle 1 to adjust for a smaller incline amount. Next, the detecting mechanism 9 is 
explained using Figure 3. This embodiment is a method for adjusting the incline by using a laser 
beam to detect an interference fringe. The laser beam generated by the laser light source 10 is 
expanded and made parallel using a collimator, and, via a semitransparent mirror 12, passes 
through an optical flat 13, causing interference between the workpiece 5 and the optical flat 13 
and forming an interference fringe that can be seen from direction A. The vertical drive 
mechanism 2 is moved up/down while observing the condition of the interference fringe, making 
the workpiece 5 parallel to the optical flat 13. By presetting the optical flat 13 and the lap plate 6 
to an identical height, it is understood that making the workpiece 5 parallel to the optical flat 1 3 
will also allow making the workpiece 5 parallel to the lap plate 6. Also, it is evident that even if 
the optical flat 13 and the lap plate 6 are offset, measuring in advance will allow us to 
compensate for this. 

In the embodiment above, a method using laser interference was described as a method for 
detecting parallelism, but similar detection can clearly be performed using an air micrometer or 
pressure sensors. 

Effects of this invention are as follows. In a lapping device provided with a mechanism for 
correcting the workpiece incline, positioning the workpiece is simplified by enabling detecting 
and adjusting the incline between the workpiece and the lap plate, and the machining allowance 
can be decreased and machining time can be shortened by correcting the incline amount. 

4. Brief Explanation of the Drawings 

Figure 1 is a summary drawing of a lapping device for explaining prior art. Figure 2 is a 
summary drawing of major portions of a device demonstrating a specific embodiment of this 
invention. Figure 3 is a summary drawing of a detecting mechanism that demonstrates a specific 
embodiment of this invention. 

10 Laser light source 

1 1 Collimator 

12. Semitransparent mirror 
13 Optical flat 

[seal: Patent Attorney [illegible] Toshi [illegible] 

Agent: Toshiyuki USUDA, Patent Attorney [seal: [illegible] Usu [illegible]] 
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Figure 1 
[see source for diagram] 
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Figure 2 
[see source for diagram] 



Figure 3 
[see source for diagram] 
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Abstract of JP58004353 
PURPOSE:To enable the adjustment of the 
positional relationship of a sample and a 
lapping surface plate, by making the same 
plane as the lapping surface plate as a 
detection reference, and detecting the 
inclination of the sample thereby con-ecting the 
inclination. 

CONSTITUTION:The sample 5 attached to the 
tip of an amn 4 |s positioned at the platen 6, 
and a laser beam from a laser beam source 10 
is irradiated to the sample 5 through a 
collimator 1 1 , a semi-transparent mirror 12 and 
an optical flat 1 3. Thus, if the sample 5 is 
inclined, interference will occur between the 
sample 5 and the optical flat 13 to yield 
interference bands. While observing the 
interference bands from the direction A, the 
arm 4 is swung up and down by operating a 
vertically driving mechanism (not shown) to 
correct the inclination of the sample 5. By 
setting the optical flat 13 and the surface plate 
6 at the same height, the sample 5 becomes 
parallel with the platen 6. Thus, the positional 
relationship of the sample and the surface 
plate can be adjusted. 




Data supplied from the esp@cenet database - Worldwide 



http://v3.espacenet.com/textdoc?DB=EPODOC&IDX=JP58004353 



6/7/2O04 



@Int. CI.' 

B 24 B 37/04 



® B^^m^mtr (JP) 
7610— 3 C 



0S58— 4353 

BSfP58i^(1983) 1 fill B 



3 M) 



®^ m HS56-96723 

m BS56(1981)6 B24B 

3||l^7lT^^E-g-HHrr292#itb^ 



ttBAii!i<^Rff'hBB®X4irt 

®^ ^ VrT#n 

'hfflmTlTBH?»2880#±fei|*S^ 
|±Bl£ilif^m'hffl'!^X4irt 
®tM ^ A <*iC^?±B3iSJif^m 

«:^«5=pf^EE:^<7)F^ 1 Ti 5 



2 w M « o « la 

V « 

o « wii at Mi* * « tti -r 6 <^ ^ ' 

? »K->'^aiXtt«ttfi'l:«i«'^*«*'^^''^** 

b s ao2*«il««* tot T . + a « a3^i»/20>»'» « {£ ti: 
aox* «=* * ST * c t -t =a « ■'^ 8 *• ^ 



re*. ttt.x»iXSnr;i*.'o*»iE-r?.»-e»* 
« 5 »±IHl.fcXtt*«T 4 9 .r««40±K:«st 

« s n X 4 . c <D j: 9 rx « « ® i t r - k 



323- 



}^Fr1BS58-4353 (2) 
»±<^im<fe#CMT4J^ii:^*2li«*r^To ft2 fiS 

±T mmmm 2 i^±T mi L . -to4*«tti« ' 

«)^3aia*-t*-iwxT*«iiii:>:£^"c<i>-fi>o *b 

tctoofrt* 2BXT4ilrK:iC»4«3^«^ 

4 K W t « ^.^ "C v.* 6 3&»S;^4r1^^ttlT«>«tti««l 

% AS v.^ X W rift r 4 . ^nm ^ « w - r * *c -t « 



i, *b;M:*C>«€UT*-<ctK:j:OfliiET 
-c, - -r i'i^ * ffl 3& & k: o v.- 1 ifi^ t>x 



« %r#iEr 6 c 1 4C Jt 0 . 2iQX«ft *i^rx < T 
Hceo«Jl|irxtt« 



?5Ra8S58-4353(3) 




